Most mining operations in developing countries are defacto public-private partnerships, as the state typically owns the resources and partners with a company or consortium in extraction. Revenue sharing is a critically important element of such partnerships, and it is the starting point for any meaningful analysis of over-all costs and benefits from mining. As a contribution to the policy discussions on this topic, this paper tries to clarify issues in properly evaluating public sector revenues from mining, using data on the Philippines as a case. The main objective here is to illustrate the main differences between macro-level and micro (firm-) level data, and explain why such differences exist. We find evidence that macro-level revenue sharing indicators in the Philippines fail to capture a high degree of heterogeneity in micro-(firm-) level revenue sharing outcomes. For instance, using a sample of large-scale metallic mines, we find that this group's payment to the government (as a share of revenue) is much higher than the industry average and is roughly comparable to some foreign comparator firms. Clarifying and explaining these discrepancies could help determine broader net benefits from extractive industries, and thus establish whether and to what extent mining operations provide enough net gains to the country. Our analysis suggests that industry-level analysis of mining revenue sharing is inadequate in determining fairness and comparability to international standards. More complete simulation of tax revenues is necessary in accurately analyzing revenue sharing and in designing revenue-sharing policies.
Introduction
In most cases, mining operations are defacto public-private partnerships because the state usually owns the minerals while the company does the extraction. Revenue sharing is thus a critical component of this partnership and is the starting point of cost-benefit analysis for mining. Like other mining countries, the Philippines levies taxes, royalties and other fees to mining firms operating within its borders. Using macro-level and firm-level data, we did a first pass analysis of mining revenue sharing regime in the Philippines.
Government data show that, on the average over the last four years, roughly 10% of revenues from the entire mining industry were paid to the government. This figure, however, should be interpreted with caution as there is much heterogeneity in the cost and revenue structure across different types of mines. For instance, using a sample of two large-scale metallic mines with publiclyavailable financial statements, we found that this group's payment to the government (as a share of revenue) is much higher than the industry average and is roughly comparable to some foreign comparator firms. This implies that tax payments (as a share of revenue) are widely different across firms. Although there are miners that pay taxes (as a share of revenue) that are similar to international comparators, some firms must be pulling down the figures to the current industry average.
There are several reasons for wide discrepancies in tax payment across firms. These firms operate in different contexts and on different minerals. Mines are also at varying stages in their life cycle. Mining companies also differ in their economic scope (i.e. large scale versus small scale), with possible implications on their techno-logy that affect costs of operations. In addition, governance issues-and possible tax evasion-especially for the less regulated small scale mining sector could also be rampant, with direct consequences on over-all revenue figures. Financial conditions also affect tax paymentsfirms with negative profit pay smaller taxes.
All these suggest that industry-level analysis of mining revenue sharing is inadequate in determining fairness and comparability to international standards. More complete simulation of tax revenues across different types of mines is necessary in accurately analyzing revenue sharing and in designing revenue-sharing policies.
As a contribution to the policy discussions on this topic, this paper tries to clarify issues in properly evaluating public sector revenues from mining with a focus on the Philippines. The main objective here is to illustrate the main differences between macro-level and micro (firm-) level data. At the national level, data on government revenue from mining is an aggregation of all mining firms and therefore cannot take into account heterogeneity at the firm level. Hence, we turn to an analysis of firm-level data, by analyzing financial statements of selected mining companies with publicly available financial information. This offers a potential way forward to analyze from the bottom-up the industries' contributions to government revenues, as this financial information is widely available as part of documents submitted annually to the Securities and Exchange Commission (SEC). Nevertheless, many financial statements are not disag gregated enough for this kind of analysis, therefore limiting our sample of mining firms. In addition, there are limitations in using financial statements as our main data source, as these documents do not indicate all the details needed. Hence the analysis here should be considered an initial comparison, using data sources with fairly similar information and applying the same methodology to calculate the revenue share of government. Finally, we consider that the financial statements are truthful and do not reflect issues such as under-reporting of output value and over-reporting of expenses, which are a possible practice in areas with weaker corporate governance and regulatory oversight.
In the next sections, we analyze the components of public sector revenues from mining, followed by an analysis of the actual data on public sector revenues turning to macro-level indicators as well as firm-level data. A final section outlines some of the main findings as well as directions for future research.
Components of Government Share on
Mining Revenue
Government Receipts from Mining
The Philippine public sector obtains its share of mining revenues through taxes, fees and royalties both at the local and at the national levels. Table 1 summarizes the various payments mining firms have to remit to the government, as well as the specific government agency receiving it. Each of these items is briefly described here.  Local Government Taxes and Fees. These are taxes and fees paid to the local governments with jurisdiction over the mine. These include business tax, real property tax, registration fee and occupation fee. The occupation fee on extraction is PhP50.00 per hectare or fraction thereof per year and is shared by the province (30%) and city/municipality (70%).
 Additional Government Share. This is applicable only to mines under the Financial or Technical Assistance Agreement (FTAA) scheme 1 . After the mine's recovery period, the firm is required to pay an Additional Government Share (AGS). The AGS is computed as follows: first, the Basic Government Share (BGS)-the sum of all taxes, fees and royalties paid by the firm to the national and local governments-is calculated. Then, the Net Mining Revenue (NMR) is computed. NMR is gross revenue from mining less operating expenses, interest expenses, mine development expenses, and royalty to land owners. If BGS is less than 50% of the NMR, the difference is paid to the government as the AGS. Therefore, for mining firms under FTAA, the total receipts of the government are 50% of the NMR.
 Mining Funds. Aside from the taxes, royalties and fees discussed above, mining firms are also required by law to maintain a Contingent Liability and Rehabilitation Fund (CLRF) in a government depository bank. Although CLRF does not accrue directly to the government, the public stands to benefit from these funds as these will be used in case of damages brought by the mines and to rehabilitate the site after minerals have been fully extracted. The CLRF has three components-the Mine Rehabilitation Fund (MRF), the Mine Waste and Tailings Reserve Fund (MWTRF) and the Final Mine Rehabilitation and Decommissioning Fund (FMRDF). The MRF is used for rehabilitation of areas affected by mining operations. MWTRF is the fund generated by the accumulation of the mine wastes and tailings fee, and FMRDF is used to rehabilitate the mine areas after it has been decommissioned [4] .
 Incentives. Some of the various taxes, fees and royalties due to the government are offset by the incentives offered to mining firms. The incentives for mining firms are outlined in the Mining Act of 1995. These include Income Tax Carry Forward of net operating loss, Income Tax Accelerated Depreciation, and incentives for pollution control devices.
Mining Revenue Allocation Scheme
The different taxes and fees (as well as exemptions) are channeled through various agencies in government with different implications on the amount of resources under the remit of each agency or level of government. Figure  1 shows a graphic illustration of how mining revenues are shared across the public sector. Gross mining revenue refers to the gross value of sales generated through mining activities. From this base amount, royalties, excise tax and local government business tax are computed. Corporate Income Tax is computed using total taxable income as base, which is computed by deducting revenues with expenses and other deductible items. For mines under Financial or Technical Assistance Agreement (FTAA) scheme, the government also gets an Additional Government Share (AGS), which is the difference between 50% of the NMR and basic government share. It has been noted by some analysts that the government would like to pursue more FTAA arrangements, instead of MPSA arrangements which are claimed to yield less government revenues. The supposed higher government share of mining revenues in FTAA is due to the AGS, 1 There are two mining contract schemes for private miners. One is the Mineral Production Sharing Agreement (MPSA) and the other is the Financial or Technical Assistance Agreement (FTAA). Local mines are usually under MPSAs, while the FTAA is intended for large-scale mining investment of foreign firms. The following are the primary differences between MPSA and FTAA. MPSA requires 60% -40% Filipino-foreign ownership; FTAA allows up to 100% foreign ownership. Required capitalization of firms under MPSA is PhP2.5 million; for firms under FTAA, USD4 million. Mining rights under MPSA is limited to extraction of minerals; mining rights under FTAA include exploration, development and extraction [5] [6] [7] . which is absent in MPSA. AGS is essentially used to tax resource rent, but it is not progressive, unlike the instruments used by other governments to tax excess profit [1] .
However, pursuing more FTAAs is easier said than done, and this is highlighted by the disproportionately large amount of MPSAs compared to FTAAs. There are currently 339 existing MPSAs as opposed to only six FTAAs. Analysts cite various reasons why mining firms choose MPSA over FTAA. One is amount of capitalization-firms who want to apply for an FTAA are required USD4 million capitalization compared to PhP2.5 million for MPSA. Another is the longer application process for FTAA. FTAA requires the approval of the President of the Philippines while MPSA is approved only by the DENR Secretary. FTAA is generally intended for foreign firms as this allows up to 100% foreign ownership of the investing company.
Aside from royalty, income tax, excise tax and business tax, the government also receives other fees and taxes not based on income or revenue. These are VAT and duties on imported inputs, withholding taxes, fees imposed by the MGB, and local government fees and taxes. Strictly speaking, therefore, these items cannot be considered as government share in mining revenues. Nevertheless, these are still payments made by mining firms to the government, and these parts of the over-all payments to government are not unique to mining activeties.
An Analysis of Data on Government Mining Revenues
In order to provide a clearer picture of the government share from mining, this section contains an analysis using both macro-(industry-level) and micro-(firm-level) data. One important caveat in the analysis of industry-level data is that it fails to take into account the heterogeneity among individual firms. Hence, we also turn to firmlevel data, by analyzing financial statements of selected domestic mining companies with publicly available financial information. This offers a potential way forward to analyze from the bottom-up the industries' contributions to government revenues, as this financial information are widely available as part of documents submitted annually to the Securities and Exchange Commission (SEC). Most large companies also post their financial statements in their website. However, some financial statements are not disaggregated enough for this kind of analysis. Analyzing financial statements in order to calculate the tax payment as a share of total mining revenue of the firm would also face some limitations, as these documents do not indicate all the details needed. Nevertheless, the analysis here presents a first pass estimate of the revenue share of government. We implement this standard approach using financial statements of Philippine mining companies and selected foreign comparators in order to arrive at some initial comparison. Table 2 shows the amount of government revenues derived from mining against the sum of all government revenues. The share of mining revenue in total government receipts averaged 0.87% from 2007 to 2010, although figures for the latter two years are much higher than the previous two. The share of mining in total government revenue is significantly less than the industry's share in total Philippine GDP, as highlighted in Figure 2 .
Macro Level Data
Reference [8] pointed out that this is an indication of low revenue contribution from mining, and attributed it to the large share of small-scale mines (which pay small amount of tax) in total production, old mines nearing the end of operations, and new mines that are still enjoying tax perks. Further, Table 3 shows the amounts disbursed by mining firms to the government, both at the national and local levels, disaggregated into the main tax instrument (or fee) categories. Table 4 presents the share of each category in the total.
Data shows that Taxes Collected by National Government Agencies, mostly composed of income taxes, account for the largest share of disbursements made by mining firms to the government. A far second in 2010 was Excise Taxes Collected by BIR, with 9.72% share, followed closely by Taxes and Fees Collected by LGUs with 8.01%. Fees, Charges and Royalties Collected by DENR-MGB come in last at 5.88%, although the latter three items' rankings frequently interchange in the last four years. A rather direct way of looking at the actual share of the government in mining revenues is to directly compare the total revenues earned by all mining firms with the total amount of taxes, royalties and fees they paid. As shown in Table 5 , an average share of roughly around 10% of all mining revenues goes to the government. A casual comparison might indicate that this is lower than the 15.3% calculated by the professional services firm PricewaterhouseCoopers (PWC) in a study of 22 mining firms from 20 countries in 2008 [9] . It must be noted, though, that the number of firms surveyed relative to the number of countries covered is small. The study therefore is not meant to be representative of each country included. Figure 3 shows a comparative illustration of the share of governments in mining revenue across country groups included in the PWC survey.
Firm Level Data
The aggregate tax indicators only paint a partial picture of the government share. These macro-level indicators do not capture the heterogeneity in tax and fees payments across mining companies which have varying mining lifecycle points at any one point in time. For instance, a newer mine may be paying less in the beginning due to tax incentives in the early stages of mining operations. An older mine could be paying the peak of its tax payments already, due to extraction schedule.
A detailed financial statement with fully disaggregated data on revenues, taxes, fees and royalties is necessary in order to complete the firm-level snapshot. Corporations registered with the SEC are required to submit financial statements annually, and they often post these in their websites if the company has one. However, one important caveat is that there is no required disaggregation of data on revenues and expenses. Consequently, there are firms that do not have more detailed financial statements that allow us to distinguish between different types of taxes and fees, as well as on where revenues were derived from 3 . Nevertheless, the financial statements of two 4 Philippine mining firms were sufficiently detailed for our analysis. The financial statements of these corporations have enough disaggregation to reasonably isolate taxes, fees and royalties from other payments and expenses. Their source of revenue is also limited mainly to mining activities, i.e. any other sources account for a minor share of revenues.
The mining companies analyzed were Nickel Asia Corporation and Philex Mining Corporation. These are large-scale mining firms with asset size of PhP26.4 billion and PhP32.5 billion, respectively, in 2011.
Nickel Asia is the largest miner of nickel in the country today. 5 . These sites are therefore operating well beyond their expected lives. Taganito is the only one operating within its expected life of 29 years. All of these four mines are under MPSA.
Philex Mining Corporation was incorporated in 1955 and has since operated the Padcal Mine in Benguet. It produces copper, gold and silver. It also extracts petroleum and coal, although these account for only a small portion of sales. Padcal Mine is under MPSA and is expected to operate until 2020. From the start of operations until 2011, the mine produced 359.3 million tons of ore containing 2.1 billion pounds of copper, 5.6 million ounces of gold and 6.1 million ounces of silver 6 . To begin with firm-level revenue sharing analysis, the amounts of the different types of disbursements (i.e. taxes, royalties and fees) made by the two mining firms to the government are presented. These are then compared to the firms' revenues and the share of each type of disbursement in the total is calculated.
The summary of payments made by the mining firms to the government is presented in Table 6 , and the percentage shares for each type of payment are shown in Figure 4 . It can be seen from the bar graph that income tax is the most dominant form of payment to the government for Philex and Nickel Asia. Royalties and excise tax account for the second largest share of the pie, followed by other taxes and licenses.
Next, Table 7 shows the actual amounts paid by thetwo sample firms to the government in comparison to their revenues. It also gives the amount of disbursements to the government expressed as percent of total firm revenues. The firm-level revenue sharing (the percent share of government in total revenues) is close between Nickel Asia (18.8%) and Philex (20.0%). Recall that the taxes and fees expressed as a share of total industry revenue indicated earlier in Table 5 points to an industry-wide average figure of about 10%. These firm-specific figures drive home the point that macro-level indicators fail to reflect a considerable amount of variation across firms. The PWC survey found a 15.3% average government share in mining revenues in its sample of 22 large-scale mining companies in 20 countries. For our sample of two Philippine firms, the average share of Source: Authors' computations based on firms' financial statements. Notes: a Based on information shared by Nickel Asia on its 2010 taxes, the royalties it paid to the government were only PhP233, 522,000 out of the PhP361, 722,000 indicated in the income statement. The rest were paid to claim holders and indigenous people. Also, for taxes and licenses, the amount was PhP65,351,000 (instead of PhP21,125,000 indicated in the income statement). The difference was due to the wharfage fees collected by the Philippine Ports Authority. These items cannot be extracted from the financial statements. If these will be incorporated in the computations, total payments of the company to the government in 2010 would amount to PhP1,408, 087,000 (instead of PhP1,492,061,000 if these information are not taken into account). This would not significantly change our calculations, although we note this down here to recognize the caveats of our analysis. b Includes royalties paid to private enterprises. A variety of factors could help explain the heterogeneity in tax payments across firms. These firms operate in different contexts, on different minerals, which suggest that the price dynamics for these different minerals, and thus tax payments, may also differ widely. Extracting different types of minerals and operating different types of mines entail different cost structures. Mining firms in the Philippines are also engaged at different stages of the mining lifecycle 7 . For instance, the exploration stage typically does not yield any profit, and governments usually allow loss carry forward at this stage. The development phase also yields high cost for the firm as this entails construction of the necessary infrastructure and purchase of equipment. It is in the utilization phase where mining firms are most profitable [15] . Mining firms that are still in the exploration and development phases may have therefore dragged down the average government share in mining revenues in the macro-level data.
Mining companies or operators could also differ widely in their economic scope (i.e. small scale vs. large scale mining operations), with possible implications on their technology use and other factor inputs which also affect costs of operations and net revenue calculations. Large-scale mines are more efficient than small-scale ones due to economies of scale and more modern equipment. Thus, large scale mines are able to produce more at similar costs. Inadequate technical knowledge in mining operations, as well as inadequacy of access to financial and consultancy services, lead small-scale miners to inefficiency [16] . Inefficiencies lead to lower revenue and profit, which in turn lead to lower tax payments.
In addition, governance issues-and possible tax evasion-especially for the less regulated small scale mining sector could also be rampant, with direct consequences on over-all revenue figures. The Chamber of Mines of the Philippines has recently urged the government to regulate and collect taxes from small-scale miners. The organization asserts that there are many loopholes in the regulation of small-scale miners and that many of them do not pay taxes 8 . Another source of heterogeneity in revenue-sharing across firms is the financial condition of companies. Companies experiencing negative income do not pay as much taxes compared to those who are profitable. Because income tax is the biggest component of payments to the government, a negative income will significantly drive down the government share. This is best exemplified by the example of Apex Mining. As we noted in a footnote earlier, Apex Mining's financial statements are viable for a reasonable revenue-sharing analysis. However, it was dropped from our analysis due to its outlying low tax figures (as share of revenue) compared to Nickel Asia and Philex 9 . Inspecting this firm's financial statement will reveal that, in contrast to the two other firms, it posted losses 10 in the subject years. This sharply drove down its income tax. And since the income tax is the largest source of government share in mining revenue (at least for firms with positive profit), this pulled down the amount of disbursements to the government as share of mining revenues.
A casual scrutiny of the macro and firm-level data will show some similarities and differences between revenue sharing trends at the national and at the firm levels. The most glaring similarity is the large share of income tax to the total disbursements of Philex and Nickel Asia, and the large share of income tax to the total amount received by the government from the mining industry as a whole. The main difference lies in the share of government to total mining revenues. The average of the two firms is 19.4%, which is higher than the overall average for the entire mining industry of about 10.0% from 2007 to 2010.
Firm Level Analysis of Foreign Mining Firms
To complement the firm-level analysis of mining benefit 8 The Chamber of Mines was quoted in a newspaper article [17] . 9 Apex Mining's taxes as share of revenue is 7.4%. If this will be included among the sample firms for micro-level analysis, the average taxes as share of revenue will drop from 19.4% to 15.4% -still higher than industry-level figure. 10 Apex reported a PhP50 million profit for the first quarter of 2012, a reversal of the PhP50 million loss for the same period the previous year and losses for 2010 The company attributed this to higher gold prices and "streamlining of company operations". Further exploration and development of the Maco mine in recent years also increased its gold potential by 90% from 588,000 troy ounces in 2009 to 1.118 million troy ounces [18, 19] . 7 The life cycle of a mine is composed of four stages: exploration, development, utilization/commercial operation, and decommissioning and rehabilitation. Exploration involves the search for mineral deposits. Development is the construction of mine and other necessary infrastructure for mining operations. Utilization/commercial operation refers to the actual extraction of minerals. Decommissioning is the closure of the mine after the site's mineral supplies have been fully extracted, while rehabilitation is the restoration of the site and cleanup of mine wastes. 528
sharing among local firms, we undertake a similar analysis of foreign mining firms to compare their revenue sharing behavior with those of Philippine mining companies. Five firms with headquarters in established mining countries and operating in various continents are included to serve as comparators. These are Barrick Gold Corporation, the Rio Tinto Group, Eurasian Natural Resources Corporation (ENRC), Norilsk Nickel and PT Vale Indonesia Tbk (formerly PT International Nickel Indonesia Tbk). All in all, these comparator firms have operations in at least 25 countries and produce at least 20 mine products. Similar to the analysis of local mining companies, we had to rely on publicly available financial statements of foreign firms, which are available in company websites. A similar caveat holds in that financial statements should be disaggregated enough to be used for a reasonable analysis. Analyzing foreign financial statements can also be more difficult than analyzing local ones because the former follows the generally accepted accounting princeples (GAAP) of their home countries. Reporting of expense and revenue items thus are different 11 . Barrick is the world's largest gold producer in terms of production, reserves and market capitalization. The company's headquarters is in Canada, but it operates 26 mines in Canada, United States, Australia, Peru, Argentina, Chile, Zambia, Saudi Arabia, Dominican Republic, Papua New Guinea, Pakistan and Tanzania. Although gold is its primary extracted mineral, it also produces copper. The company was founded in 1983 and has an asset size of USD48.9 billion as of 2011. The company's gold production for the same year was 7.7 million ounces, of which 44% were from North America, 25% from Australia and the Pacific, 24% from South America and 7% from Africa. As of 2011, it has proven and probable gold reserves of 139.9 million ounces. Barrick is also in the exploration phase of several potential mine sites across the globe 12 . Rio Tinto is another large mining firm with operations all over the world. Although its headquarters is located in the United Kingdom, bulk of its operations is located abroad. It operates mines in Australia, Brazil, Guinea, Chile, Indonesia, United States, South Africa, Canada, Zimbabwe and Namibia. It mines five major product groups-aluminum, copper and gold, diamonds, iron ore, and coal and uranium. Iron ore contributes the largest revenue among these product groups with 49.6% share followed by aluminum with 20.2%, copper and gold with 12.7%, coal and uranium with 12.2% and diamond with 5.3%. Rio Tinto was founded in 1873 and has an asset size of USD119.5 billion. Rio Tinto is also exploring and developing several other mine sites in its countries of operation 13 . ENRC has its head office in London but the corporation traces its roots in Kazakhstan, where the first investtors bought mining assets from the Kazakh government during its privatization program in the 1990s. Since then, the company expanded its operations to several countries to include Russia, China, Brazil, Mali, Democratic Republic of Congo, Zambia, Zimbabwe, Mozambique and South Africa. Its mine products are iron ore, chromium, manganese, silicon and aluminum. As of 2011, it has an asset size of USD15.5 billion and employs 70,000 people 14 .
On the other hand, Norilsk Nickel is the world's largest producer of its two major products-nickel and palladium. Its secondary products are platinum and copper and it also produces cobalt, rhodium, silver, gold, iridium, ruthenium, selenium, tellurium and sulfur. The company's headquarters are located in Moscow, Russia but operations are also located in Australia, Botswana, Finland and South Africa. The company started operating in 1939 and has grown to an asset size of USD18.9 billion in 2011. In the same year, its production of nickel stood at 295,000 tons for 18% share of world total. Palladium production was 2.8 million ounces or 41% of world total 15 . Established in 1968 and a 58% owned subsidiary of Vale Canada, Vale Indonesia operates 190,510 hectares of nickel mine in the island of Sulawesi. In 2011, it produced 66,900 metric tons of nickel in matte and has 72.1 million metric tons of proven reserves and 37.3 million metric tons of probable reserves of nickel ore. As of 2011, it has an asset size of USD2.2 billion. Mining operations are projected to cease in 2035 16 . Unlike the four other comparator companies, Vale Indonesia operates solely in one country 17 . It is also the most similar with Philippine mining companies in terms of its operational scheme. The company is limited to extracting nickel ore and processing these into nickel matte. This product is then exported abroad for refining and further processing. This is unlike most large multinational mining firms that sometimes do refining and smelting of some of their ore extracts.
Aside from having publicly available financial statements that are disaggregated enough for a reasonable 13 Based on information from the Rio Tinto Website and 2011 Annual Report [21] . 14 Based on information from the ENRC Website and 2011 Annual Report [22] . 15 Based on information from Norilsk Nickel's Website and 2011 Annual Report [23] . 16 Based on information from Vale Indonesia 2011 Annual Report [24] . 17 Although its parent company, Vale, operates all over the world. 11 For instance, some foreign firms report revenues as net of sales taxes. Some also subsume sales tax in royalties in their financial statements (because they are both indexed on revenue). Nevertheless, we chose firms that we can reasonably isolate the tax items in their financial statements. 12 Based on information from the Barrick Gold Website and 2011 Annual Report [20] . revenue sharing analysis, these five firms have particular attributes that make them good comparators. Barrick Gold, Rio Tinto, ENRC and Norilsk Nickel are multinational corporations that operate mines in different countries at different stages of the mining life cycle. They also extract different types of minerals. Their tax figures thus level out differences in revenue sharing arising from differences in minerals extracted, stages in mine life cycle, and revenue sharing policies in the host countries. On the other hand, Vale Indonesia is a good comparator because it operates in a country with a similar economic and socio-political condition as the Philippines. Its structure is also similar to many mines in the Philippines-partly or majority owned by foreigners and production process is limited to extraction and initial processing of ores before being exported for refining, smelting and further processing.
Taxes paid by Rio Tinto are 128 times higher than the taxes paid by Philex Mining, and about 288 times that of Nickel Asia. Taxes paid by Barrick Gold, ENRC and Norilsk Nickel are also much larger than those of the two Philippine firms being studied. Indeed, Barrick Gold, Rio Tinto, ENRC and Norilsk Nickel are all included in the world's 100 largest mining firms based on market value [27] . The taxes paid by Vale Indonesia-the only South East Asian firm in the comparator group-are also larger than the taxes paid by the Philippine firms being studied, but only by a relatively smaller degree.
Scaling tax payments by company revenues provides a more meaningful comparison. Table 8 presents the amount of taxes paid by the foreign firms scaled by their revenues. Taxes as share of company revenue for Barrick Gold, Rio Tinto, ENRC, Norilsk Nickel and Vale Indonesia of 17.9%, 13.6%, 16.8%, 17.1% and 13.3%, respectively-for an average of 15.7%-do not seem far from the 19.4% average of Nickel Asia and Philex Mining. Moreover, these figures are also very close to the 15.3% average government share found by the PWC survey mentioned above.
The next point of comparison is on the share of each payment type to total disbursements to the government. The summary of payments made by the firms to the governments where they operate are shown in Table 9 , and the percent share of each payment type for each firm is shown in Figure 5 .
Similar to local firms, income tax is the largest component of payments to government of the five foreign companies. Income tax accounts for an average 68.7% of all disbursements to governments. This is comparable to the share of income tax in total tax payments of the two Philippine firms in the sample at 67.8%. The share of revenue-based taxes (royalties and excise tax) is, however, larger for the Philippine firms at 29.2% against 16.4% for the foreign comparators.
Two things may be observed from the revenue sharing analysis of the domestic mining firms and the comparator foreign companies. First, the share of taxes in total revenue is comparable between the foreign and the Philippine firms analyzed in this study. As shown in Figure 6 , the share for the Philippine firms in the sample is even higher by 3.7 percentage points. However, this must be interpreted with caution. As discussed earlier, the Industry-wide average in the Philippines is lower than this, and the share of the mining industry in total government revenues is less than its share in total GDP. From 2007 to 2010, the average annual share of mining in total government revenue is less than half its share in total GDP (0.87% against 1.93%). This is a possible sign that the government is not getting enough from the mining industry as a whole [8] . Second, taxes indexed to income make up the bulk of payments to the government for both Philippine and foreign mining firms-and the share of income tax to total tax payments is comparable between the two groups. The difference lies in the share of revenue-based taxes (royalties and sales tax). The share of this tax component for the sample Philippine firms is 29%, and 16% for the foreign comparators. This is illustrated in Figure 7 .
The data on income-based and revenue-based taxes is emphasized here because of the differences in implications of charging income-based and revenue-based taxes. Presumably, a tax arrangement that is tied to company income also ensures that the government gains during natural resource booms 18 . One question is whether the Philippines would like to explore slightly higher taxes on mining that would be indexed on income, yet be applied over and above the corporate income tax, when there are supernormal profits. The present corporate income tax rate in the country is 30%-near the levels of other Asian economies such as Thailand (30%) 19 , Malaysia (25%), Indonesia (25%), Viet Nam (25%), China (25%) and India (30%) 20 . The literature suggests that there are several advantages of using taxes tied to income over taxes tied to revenue. Royalties imposed on revenue introduce inefficiencies and affect the firm's production decision because these increase the marginal cost of production. In contrast, a tax on profit is more efficient because it does not affect the optimal level of output. Indexing of taxes also affect the sharing of risk between firm and government. Tax on income tends to distribute risk between the mining firms and the government while tax on revenue shifts risk to the former [15, 28] .
A tax on profit also better captures mining rent compared to royalties, notably when there are price booms. And while many countries use royalty to get hold of early revenue flows, it is often offset by lower income tax rates. Some countries also use variable income tax rates on mining firms. Tax rates could be higher in years when profitability is high and lower in years when profitability is low [1] . This is, however, an administrative challenge. Another disadvantage of a revenue-based tax is its regressive effect on the tax regime. With high royalties, the average effective tax rate is higher for less profitable firms and lower for more profitable mines [8] . 18 If tax is tied to revenue, collections will also increase during natural resource price booms, but only if the miner's selling price follows the world price. Some mining firms and the buyers of their mineral products engage in hedging-the price of future transactions is already specified in the contract. Thus, even if market price increases by a large amount, revenue and therefore taxes do not. 19 Temporarily reduced to 23% for 2012 and 20% for 2013 and 2014. 20 Based on data from PricewaterhouseCoopers Worldwide Tax Summaries database [29] .
On the other hand, the advantage of a revenue-based tax is it assures the government of some share in mining revenue even during years when mines post losses, aside from guaranteed government share in early revenue flows as mentioned earlier.
From the preceding analysis of available data, it is clear that macro-level revenue indicators should be interpreted with care. Much heterogeneity in firm-level information is averaged-away by merely looking at the industry-level indicators. Indeed, our preliminary calculations suggest that some firms' tax revenues are much higher than these industry averages indicate. It must be emphasized that data on Figure 2 (share of mining in government revenue and GDP) and Table 5 (government share in mining revenue) are for the entire mining industry, while the two Philippine firms and five foreign firms in the sample are large-scale metallic mines. Presumably, some types of mining-small scale and/or non-metallic-are pulling the figures down 21 .
An Analysis of Net Revenue Sharing
Another way of analyzing mining benefit sharing is by looking at net revenue rather than gross revenue. Using this method controls for differences in cost structures arising from differences in type of mine, age of mine and type of mineral extracted, among other factors. Net revenues-gross revenues less costs-measure the actual returns that the firm and the economy receive from mining. For the purpose of this study, the terms net revenue and net benefit will be used interchangeably and will refer to the mining firms' profit before income tax. Figure 8 shows taxes and other payments to the government as share of both gross and net benefits for the two Philippine mining firms and the five foreign mining firms in the sample. The Philippine mining firms' average taxes as a share of net benefits stood at 40.22%-almost equal to that of the foreign firms' average of 40.37%. Hence, expressing the indicator in terms of net revenues does not really change the gist of our earlier analysis.
Summary, Recommendations and Directions for Future Policy Research
Drawing on the analysis herein, there are at least three main messages for policymakers here. First, we find signs that the mining industry as a whole may not be contributing enough to government revenue. Possible reasons for this include the large share of small-scale mining to total production and the presence of mines that only recently commenced and may still be enjoying tax perks. This highlights the need to examine whether these tax incentives are still needed and to what extent small scale mines can contribute their fair share in tax payments. A word of caution, though, for policy makers is that increasing taxes, particularly for those who are already at par with international standards, may bring in some tradeoffs. The usual argument of unattractiveness to investors is one, but there can be other less obvious consequences. Because taxes are higher, the mining firms may be incentivized to drive down their cost as low as possible. This might result in disincentives to invest in technologies that are cleaner but are often more expensive. Policymakers need to consider that an increase in taxes collected may just be offset by additional cleanup or mitigation expenses. This does not necessarily mean that taxes should not be increased-it just implies that any planned increase in taxes should be studied carefully, with costs and benefits being weighed. Analysis should also be mineral-specific and mine-type-specific as these groups have heterogeneous technologies and cost structures.
Second, analysts and researchers should be careful in interpreting macro-level data on revenue sharing due to heterogeneity of firm-level data. The scale of the mine, its stage in the mining cycle, and even governance and implementation of laws can affect the sharing of revenue between mining firms and the government. Nevertheless, based on the preliminary evidence we have here, at least two of the Philippine mines actually stack-up well on tax payments, when juxtaposed against the available international comparators. More disaggregated, yet still comprehensive, information is necessary to provide a fuller and fair picture of the revenue sharing across the public and the private sectors. A complete simulation of tax payments for the entire mine life across different minerals and different mine types is essential in determining if we really are at par with other established mining countries in terms of taxing mining firms. Simulation will also guide policy-makers in gauging the fairness of revenuesharing regime.
Future research on revenue sharing could be usefully expanded in at least two more directions. First, this paper has examined benefits using government revenues as a The fund devoted to diversification using money from its energy sector to invest in non-energy related sectors. The QIA controls around $75 billion in assets. possible metric. Yet benefits derived from the public are not just reflected in tax revenues or mining royalties. These are also included in aspects such as job creation, and community-related investments and the corporate social responsibility (CSR) projects supported by the firms. The public sector is expected to try to represent the views of various stakeholders with potentially widely varying interests and objectives-spanning both national and local government, civil society, and other groups in society with a stake in natural resource wealth management (including present and future generations). This difficult aggregation of preferences often involves very rough and often difficult bargains across different interest groups. It would be useful to shed light on these different aspects in a more empirical way. Second, it is also clearly relevant to go beyond the concept of benefits, and better reflect net benefits-or benefits net of costs related to mining-which creates a much more nuanced understanding of the net impact on the different stakeholders of this economic activity. Although this paper presented a brief overview of government share in mining firms' profit, net benefit may be defined in other ways other than profit, and this is worth studying further in future research in this area. For instance, if neither the mining company nor the government agencies (both local and national) provide resources for mine clean-up and environmental rehabilitation, the brunt of the environmental damage and its costs to human development will likely be borne by the community hosting the mine. Facing such costs, it is unlikely that they will get a net positive gain from mining. This is part of the reason why it is now considered international best practice for mining companies to contribute to a fund that would be dedicated for the future cost of clean-up and mine site rehabilitation once the mining operations cease [30] . The Philippines does not fall behind in this respect, as mining companies are required to maintain funds for future cost of rehabilitation and clean-up. However, what the country lacks is a concrete scheme on how to use and distribute wealth derived from the mining industry. Table 10 shows a summary description of selected sovereign wealth funds derived from extractive industries in selected countries. These funds enable the government to better manage wealth derived from mining in promoting human development.
Future research on the broader net gains from extractive industries should therefore involve a full accounting of all the benefits and gains-including the cost incidence for aspects like environmental clean-up and protection-in order to clarify the true net benefits of these industries for the present and future generations.
